+ § Cochrane
so? Library

Cochrane Database of Systematic Reviews

Prophylactic paracetamol for the prevention of fever in

children receiving vaccination as part of a standard childhood
immunization schedule (Protocol)

Kirubakaran R, Viswanathan A, Kompithra RZ

Kirubakaran R, Viswanathan A, Kompithra RZ.

Prophylactic paracetamol for the prevention of fever in children receiving vaccination as part of a standard childhood immunization sched-
ule.

Cochrane Database of Systematic Reviews 2017, Issue 5. Art. No.: CD012655.

DOI:10.1002/14651858.CD012655.

www.cochranelibrary.com

Prophylactic paracetamol for the prevention of fever in children receiving vaccination as part of a standard childhood immunization WI L EY
schedule (Protocol)
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.


http://www.cochranelibrary.com

TABLE OF CONTENTS

HEADER

ABSTRACT

BACKGROUND

OBJECTIVES

METHODS e
ACKNOWLEDGEMENTS
REFERENCES

APPENDICES e
CONTRIBUTIONS OF AUTHORS
DECLARATIONS OF INTEREST
SOURCES OF SUPPORT

S O 0N NN

—_—
(=)

Prophylactic paracetamol for the prevention of fever in children receiving vaccination as part of a standard childhood immunization
schedule (Protocol)
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



[Intervention Protocol]

Prophylactic paracetamol for the prevention of fever in
children receiving vaccination as part of a standard childhood
immunization schedule

Richard Kirubakaran', Anand Viswanathan!, Rajeev Z Kompithra2

!Cochrane South Asia, Prof. BV Moses Center for Evidence-Informed Health Care and Health Policy, Christian Medical College,
Vellore, India. 2Department of Child Health, Christian Medical College, Vellore, India

Contact address: Richard Kirubakaran, Cochrane South Asia, Prof. BV Moses Center for Evidence-Informed Health Care and
Health Policy, Christian Medical College, Carman Block II Floor, CMC Campus, Bagayam, Vellore, Tamil Nadu, 632002, India.

richrichigo@gmail.com.

Editorial group: Cochrane Upper GI and Pancreatic Diseases Group.

Publication status and date: New, published in Issue 5, 2017.

Citation: Kirubakaran R, Viswanathan A, Kompithra RZ. Prophylactic paracetamol for the prevention of fever in children receiving

vaccination as part of a standard childhood immunization schedule. Cochrane Database of Systematic Reviews 2017, Issue 5. Art. No.:

CD012655. DOI: 10.1002/14651858.CD012655.

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

ABSTRACT

This is a protocol for a Cochrane Review (Intervention). The objectives are as follows:

To evaluate the efficacy and safety of prophylactic paracetamol to prevent fever in children receiving vaccination as part of a childhood

immunization schedule.

BACKGROUND

Description of the condition

Children are given vaccines to prevent specific infectious diseases
during their childhood. Despite benefits of long term protection,
children are at risk of developing fever and other adverse events
following any vaccination (Kelso 2012). Vaccination schedules
vary across countries and regions. The World Health Organiza-
tion (WHO) recommends at least 10 vaccines for routine immu-
nization for children (WHO 2016). Of these, some antigens are
administered as simultaneous multiple vaccines and as combina-
tion vaccines (Wallace 2014). Certain types of vaccines, such as
the whole-cell pertussis vaccine have a higher risk of causing fever
(Zhang 2014), up to 24.3% as compared to 7.3% with acellular

vaccines (WHO 2015). Although most post-immunization fevers
are self-limiting, serious adverse events including febrile seizures
can occur with any vaccine including the acellular pertussis vaccine
(Jackson 2002), leading to emergency department visits. The oc-
currence of post-vaccination fever and discomfort could adversely
influence parents’ perception of the safety of routine childhood
immunizations (Jackson 2011).

See Appendix 1 for a glossary of terms.

Description of the intervention

Paracetamol, also known as acetaminophen, is the most com-
mon antipyretic medication used in children for prophylaxis and
treatment of post-immunization fever and pain (Cranswick 2000;
De Martino 2015; Dhingra 2011). While treating pain and dis-
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comfort in children is recommended (Russell 2003), evidence
regarding the benefits of treating fever with paracetamol is not
conclusive. Suggestions of the benefits for fever and behavioral
changes in infants who receive whole-cell diphtheria, pertussis,
and tetanus (DPT) vaccine (Ipp 1987; Lewis 1988), diphtheria,
tetanus, and acellular pertussis (DTaP) vaccine, and other cur-
rently used vaccines (Jackson 2011) need to be considered against
the concern that paracetamol use following immunization could
lead to reduced immune responses (Prymula 2009). Nevertheless,
the use of paracetamol to reduce anxiety related to fever is common
(Allotey 2004). Children who have had febrile seizures are given
antipyretics following immunization to prevent further seizures,
although paracetamol is not effective in preventing febrile seizures
(Rosenbloom 2013; Schnaiderman 1993).

Oral paracetamol absorbed via the gastrointestinal tract has a high
bio-availability of around 80%. Peak blood levels and temperature
reduction is similar in children and adults, occurring after about
two hours following the oral dose (Brown 1992; Kelley 1992;
Moriarty 2016). A commonly used dose in children is 10 mg/kg
to 15 mg/kg every four to six hours orally, with a maximum daily
(24 hours) dose of 75 mg/kg (Lane 2015; Van den Anker 2013).
Parenteral administration is rarely needed.

Paracetamol in therapeutic doses is generally well-tolerated and
has few side effects. Adverse effects are rare and hepatotoxicity is
related to overdose (Cranswick 2000; Kelley 1992). Overdosing
is particularly concerning when used along with other analgesics

and opioids (Graham 2013).

How the intervention might work

Fever is considered to be a response of the body to internal and
external stimuli to facilitate effective immunologic defence mech-
anisms. Neurological and immune responses play a role with en-
dogenous cytokines such as interleukin (IL)-1 beta, IL-6, and tu-
mor necrosis factor-alfa from white blood cells mediating an in-
crease in prostalandin-E2 (PGE2) levels and the anterior hypotha-
lamic thermoregulatory set-point being raised. The fever that re-
sults seems to facilitate activation of protective immune mecha-
nisms (Kluger 1995; Kwiatkowski 1995).

The exact pathophysiological processes influenced by paracetamol
in controlling fever have not been ascertained. It is postulated that
warm-sensitive neurons that initiate heat loss through physiolog-
ical responses are inhibited by prostaglandins produced during
fever (Fields 2013). Paracetamol seems to reduce fever through
unblocking these heat-loss neurons by impairing the formation of
prostaglandins and fever-causing cytokines in the central nervous
system (Feldberg 1973; Mackowiak 1998; Morrison 2011).
Although a weaker analgesic than non-steroidal analgesic medica-
tions (Graham 2013), paracetamol is generally preferred for chil-
dren because it is better tolerated. Analgesic effects of paracetamol
are mediated by inhibition of cyclooxygenase-1 and 2 enzymes.
This is believed to be achieved through descending serotoner-

gic pathways and by impairing prostaglandin synthesis (Graham
2013; Marzuillo 2014).

Why it is important to do this review

Fever and local reactions, although usually self-limiting over a few
days, may cause considerable concern among parents and health-
care professionals (Crocetti 2001; De Bont 2015). Due to the
concern of fever and local reaction, paracetamol continues to be
prescribed widely despite contrary views on its benefits. Conclu-
sive evidence is also lacking on the beneficial effects of paraceta-
mol in preventing serious complications such as febrile seizures
(Rosenbloom 2013). Following a report on the possibility of a
reduced immune response to vaccines in children who are given
paracetamol for fever prophylaxis (Prymula 2009), routine pro-
phylaxis is no longer recommended in some countries such as
Canada and New Zealand (Government of Canada 2016; NZ
Ministry of Health 2015). A non-Cochrane systematic review af-
firmed that there is a reduction in antibody responses to some vac-
cine antigens with prophylactic use of antipyretics, although this
review suggested that such a reduction in immune responses might
not be clinically significant (Das 2014). In 2015, with the intro-
duction of a meningococcal vaccine in the UK and Ireland immu-
nization schedules, guidance was issued recommending prophy-
lactic administration of paracetamol to infants around the time of
immunization and post-immunization (NHS 2015; Public Health
Agency 2015; Public Health Agency (HSE) 2016). Given such
continuing uncertainties, this systematic review could help inform
clinical and policy decisions on paracetamol given as a prophylac-

tic to prevent fever following vaccination in children.

OBJECTIVES

To evaluate the efficacy and safety of prophylactic paracetamol to
prevent fever in children receiving vaccination as part of a child-

hood immunization schedule.

METHODS

Criteria for considering studies for this review

Types of studies

We will include randomised controlled trials (RCTs). We will in-
clude studies reported either as full text or as abstract only. We will
also include unpublished data.
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Types of participants

Healthy children (aged up to 18 years) who received any vaccine
as part of an immunization schedule and who did not need parac-
etamol for any other reason will be included.

Types of interventions

We will include trials that evaluate paracetamol given as a prophy-
laxis at the time of immunization or after vaccination but prior to
onset of fever (NHS 2015).
Dose: single or multiple doses, 10 mg/kg to 15 mg/kg.
Route of administration: oral preparation or rectal suppository.
Comparision: We will consider any of the following for compari-
son with the intervention:

e No antipyretic prophylaxis or placebo;

e Single dose over 15 mg/kg;

e Multiple doses over 15 mg/kg;

e Any other antipyretic medication;

e Non-pharmacological interventions for fever prophylaxis
such as tepid sponging.

Types of outcome measures

Primary outcomes

1. Fever within 24 hours of vaccination (as defined by trialists).

2. Immunogenicity measured by quantitative
immunoglobulin assays one month post-vaccination and
beyond. Adequacy of immune response will be determined based
on standards accepted by the World Health Organization
(WHO) (Plotkin 2010; WHO 2013).

Secondary outcomes

1. Fever after 24 hours and up to 72 hours.

2. Serious adverse events (e.g. death, hospitalization, disability
etc, as defined by FDA 2016).

3. Visit to accident and emergency department or other
outpatient visit to a physician for any adverse event related to
immunization.

4. Any adverse event (e.g. nausea, vomiting, behavioral
abnormalities).

5. Febrile seizures.

6. Local reaction (site tenderness, redness and swelling,
intensity of tenderness).

7. Abnormal cry (prolonged/persistent cry as described by the
trialists).

8. Time lost from work (parent/guardian) or school/activities
(child).

Reporting of the outcomes listed here will not be an inclusion
criterion for the review.

Search methods for identification of studies

Electronic searches

We will conduct a literature search to identify all published and un-
published RCTs. We will not place any restriction on the language
or time of publication when searching the electronic databases.
We will translate the non-English language papers and fully assess
them for potential inclusion in the review as necessary.
We will search the following electronic databases for identifying
potential studies:

e Cochrane Central Register of Controlled Trials
(CENTRAL);

e MEDLINE (1946 to present) (Appendix 2);

e Embase (1974 to present); and

e CINAHL (1937 to present).

Searching other resources

We will check reference lists of all primary studies and review ar-
ticles for additional references. We will contact authors of iden-
tified trials and ask them to identify other published and unpub-
lished studies. We will also contact manufacturers and experts in

the field.

Grey literature databases

We will search the following grey literature databases for theses,
dissertations and conference proceedings:

e ProQuest Dissertations & Theses Global;

o Conference Proceedings Citation Index - Science; and

e OCLC PapersFirst.

Clinical trials registers/trial result registers

We will conduct searches of clinical trial registers/trial result reg-
isters:

e Clinical Trials.gov; and

e International Clinical Trials Registry Platform Search

Portal (WHO).

Data collection and analysis

Selection of studies

Two review authors (RK and AV) will independently screen titles
and abstracts for inclusion of all the potential studies we identify
as a result of the search and code them as ’retrieve’ (eligible or
potentially eligible/unclear) or 'do not retrieve’. We will retrieve
the full text study reports/publication and two review authors (RK
and AV) will independently screen the full text and identify studies
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for inclusion, as well as identify and record reasons for exclusion
of the ineligible studies. We will resolve any disagreement through
discussion or, if required, we will consult a third author (RZK). We
will identify and exclude duplicates and collate multiple reports
of the same study so that each study rather than each report is
the unit of interest in the review. We will record the selection
process in sufficient detail to complete a PRISMA flow diagram
and characteristics of excluded studies table.

Data extraction and management

We will use a standard data collection form for study characteristics
and outcome data which has been piloted on at least one study in
the review. Two review authors independently (RK and AV) will
extract study characteristics from included studies. We will extract
the following study characteristics:

1. Methods: study design, total duration study and run in,
number of study centres and location, study setting,
withdrawals, date of study.

2. Participants: N, mean age, age range, sex, severity of
condition, diagnostic criteria, inclusion criteria, exclusion
criteria, combined versus single vaccine, age at administration of
dose(s), vaccine dose number.

3. Interventions: intervention, comparison, concomitant
medications, excluded medications.

4. Outcomes: primary and secondary outcomes specified and
collected, time points reported.

5. Notes: funding for trial, notable conflicts of interest of trial

authors.
Two review authors (RK and AV) will independently extract out-
come data from included studies. We will note in the character-
istics of included studies table if outcome data were reported in
an unusable way. We will resolve disagreements by consensus or
by involving a third author (RZK). One review author (RK) will
copy data from the collection form into the Review Manager file
(Review Manager 2014). We will double check that the data are
entered correctly by comparing the study reports with how the
data are presented in the systematic review. A second review author
will spot-check study characteristics for accuracy against the trial
report.

Assessment of risk of bias in included studies

Review authors (RK and AV) will independently assess risk of
bias for each study using the criteria outlined in the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2011).
Any disagreement will be resolved by discussion or by involving
a third author (RZK). We will assess the risk of bias according to
the following domains:

1. Random sequence generation;

2. Allocation concealment;

3. Blinding of participants and personnel;

4. Blinding of outcome assessment;

5. Incomplete outcome data;

6. Selective outcome reporting; and

7. Other bias.
We will grade each potential source of bias as high, low, or un-
clear and provide a quote form the study report together with a
justification for our judgement in the risk of bias table. We will
summarise the risk of bias judgements across different studies for
cach of the domains listed. We will consider blinding separately
for different key outcomes where necessary. Where information
on risk of bias relates to unpublished data or correspondence with
a study author, we will note this in the risk of bias table.
When considering treatment effects, we will take into account the
risk of bias for the studies that contribute to that outcome.

Assesment of bias in conducting the systematic
review

We will conduct the review according to this published protocol
and report any deviations from it in the 'Differences between pro-

tocol and review’ section of the systematic review.

Measures of treatment effect

We will analyse and report dichotomous data as risk ratio and con-
tinuous data as mean difference or standardised mean difference
(SMD) along with 95% confidence interval (CI). SMD will be
used when the same outcomes are measured using different scales.
We will ensure that higher scores for continuous outcomes have
the same meaning for the particular outcome, explain the direc-
tion of effect to the reader, and report where the directions were
reversed if this is necessary.

We will undertake meta-analyses only where this is meaningful i.e.
if the treatments, participants, and the underlying clinical question
are similar enough for pooling to make sense.

A common way authors indicate skewed data is by reporting me-
dians and interquartile ranges. When we encounter this, we will
note that the data were skewed and discuss such data descriptively.

Unit of analysis issues

The unit of analysis will be the individual, with a single measure-
ment of each outcome for each participant being collected and
analysed. Where multiple study arms are reported in a single study,
we will include only the relevant arms. If two comparisons (e.g.
drug A versus placebo and drug B versus placebo) must be entered
into the same meta-analysis, we will halve the control group to
avoid double counting.

Dealing with missing data

We will contact investigators or study sponsors in order to verify
key study characteristics and obtain missing numerical outcome
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data where possible (e.g. when a study is identified as an abstract
only).

Assessment of heterogeneity

We will use the I2 statistic (Higgins 2003) to measure heterogene-
ity among the studies in each analysis. If we identify substantial
heterogeneity (I2 > 60%) we will explore causes in pre-specified
subgroup analyses.

Assessment of reporting biases

We will attempt to contact study authors asking them to provide
missing outcome data. Where this is not possible, and the missing
data are thought to introduce serious bias, the impact of including
such studies in the overall assessment of results will be explored by
a sensitivity analysis.

If we are able to pool more than 10 studies, we will create and

examine a funnel plot to explore possible publication biases.

Data synthesis

If appropriate we will perform a meta-analysis using the Mantel-
Haenszel random-effects method for dichotomous data using Re-
view Manager software (RevMan 2014). We will use the inverse-

variance random-effects method for continuous data.

’Summary of findings’ table

We will create a summary of findings table for the main compar-
isons:

1. Paracetamol versus no antipyretic prophylaxis or placebo;

2. Paracetamol standard dose versus higher dose of
paracetamol (single or multiple);

3. Paracetamol versus any other antipyretic medication;
using the following primary and secondary outcomes

1. Fever within 24 hours of vaccination (as defined by trialist);

2. Immunogenicity measured by quantitative
immunoglobulin assays one month post-vaccination and
beyond. Adequacy of immune response will be determined based
on standards accepted by the World Health Organization
(Plotkin 2010; WHO 2013);

3. Fever after 24 hours and up to 72 hours;

4. Serious adverse events (e.g. death, hospitalization, disability
etc, as defined by FDA 2016);

5. Visit to accident and emergency department or other
outpatient visit to a physician for any adverse event related to
immunization;

6. Any adverse event (e.g. nausea, vomiting, behavioral
abnormalities); and

7. Febrile seizures.

We will use the five GRADE considerations (study limitations,
consistency of effect, imprecision, indirectness and publication

bias) to assess the quality of a body of evidence as it relates to the
studies which contribute data to the meta-analyses for the pre-
specified outcomes (GRADEpro GDT). We will use methods and
recommendations described in Section 8.5 and Chapter 12 of the
Cochrane Handbook (Higgins 2011) and using GRADEpro soft-
ware. We will justify all decisions to down- or up-grade the quality
of studies using footnotes and make comments to aid a reader’s
understanding of the review where necessary. If meta-analysis is
not possible, we will present the results in a narrative format. We
will consider whether there is any additional outcome information
that was not able to be incorporated into meta-analyses and note
this in the comments and state if it supports or contradicts the
information from the meta-analyses.

Subgroup analysis and investigation of heterogeneity

We plan to carry out subgroup analyses based on the following
characteristics:

1. Vaccine dose number. Pertussis containing vaccine
combinations, whole and acellular, produce increasing fever with
increasing dose number.

2. Whole-cell or acellular pertussis containing vaccines.
Acellular and whole cell pertussis vaccines are available either
singly or are combined with diphtheria, tetanus, hepatitis B,
Haemophilus influenza B, and Inactivated polio vaccines in
various combinations. Of these, single acellular pertussis vaccine
and acellular pertussis containing vaccines are known to be less
pyrogenic than their whole cell counterparts. Hence, we intend
to distinguish whole cell pertussis containing vaccines from
acellular pertussis containing vaccines in the analysis.

3. Combination vaccines or simultaneous multiple
vaccination. Mumps-measles-rubella-varicella (MMRV)
combination vaccine has a greater risk of febrile seizures than
when mumps-measles-rubella (MMR) and varicella are given
simultaneously and separately.

4. Children aged up to six months, or six months to five years
or more. Febrile seizures are common between six months and
five years of age. Furthermore, immune responses have been
reported to be more robust with advancing age.

5. Paracetamol given every four to six hours or less frequent
dosing.

The following outcomes will be used in subgroup analysis:

1. Fever within 24 hours of vaccination.

2. Immunogenicity measured by quantitative
Immunoglobulin assays within 30 days.

We will use the interaction test to assess the subgroup difference.

Sensitivity analysis

We will perform sensitivity analysis defined a priori to assess the
robustness of our conclusions. This will involve excluding the

studies at high risk of bias. We will classify studies as having a high
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risk of bias based on random sequence generation and allocation
concealment.

Reaching conclusions

We will base our conclusions only on findings from the quantita-
tive or narrative synthesis of included studies for this review. We
will avoid making recommendations for practice and our impli-
cations for research will give the reader a clear sense of where the
focus of any future research in the area should be and what the

remaining uncertainties are.
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* Indicates the major publication for the study

Acellular pertussis vaccine: whooping cough vaccine in which only components of bacterial cells are present and not whole cells

Antipyretics: medications given to prevent or treat fever

Booster: additional doses of a vaccine given to ’boost’ the immune system
g Y

Immunogenicity: ability of the vaccine to generate protective responses against infections

MMR: mumps, measles, rubella
MMRV: mumps, measles, rubella, varicella

Paracetamol: name of the medicine commonly used to reduce fever (also known as acetaminophen)

Parenteral administration: medications given by any route other than by mouth, such as injections into the skin, under the skin, or

into the muscles or veins

Whole-cell pertussis vaccine: whooping cough vaccine in which whole cells of bacteria are present
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Appendix 2. MEDLINE search strategy
Epub Ahead of Print, In-Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R) 1946 to Present

O N O\ N W N =

39.

40
41

42.
43.
44.

. Immunization/ (47489)

. Diphtheria Toxoid/ (3014)

. exp Vaccination/ (73138)

. exp Vaccines/ (202973)

. (booster* or immuni* or innoculat* or preimmuni* or postimmuni*).tw,kf. (275019)

. (bOPV* or IPV* or OPV* or HAV or Hib or MMR* or MCV* or prevaccine® or postvaccine® or RCV* or vaccine™).twkf. (214973)
. (diphtheria* or dtap* or DTP*).tw,kf. (29287)

. (prevaccinat® or postvaccinat® or vaccinat®).tw,kf. (128790)

. or/1-8 [Combined MeSH & text words for vaccination] (548199)

. exp Adolescent/ (1788868)
. exp Child/ (1718426)
. exp Infant/ (1037223)
. exp Minors/ (2369)
. exp Pediatrics/ (51718)
. (adolescen* or boy* or girl* or minors or teen*).tw,jw,kf. (439158)
. (baby* or babies or infant* or infancy or neonat* or newborn* or postmatur® or prematur® or preterm*).twjw,kf. (796780)
. (child* or kid or kids or preschool* or school age* or schoolchild* or toddler*).tw;jw,kf. (1294023)
. plediatric*.ew,jw,kf. (621346)
. or/10-18 [Combined MeSH & text words for adolescents & children] (3879644)
. and/9,19 [Combined search strings for population concept] (120404)
. Acetaminophen/ (15739)
. Antipyretics/ (2447)
. Fever/dt, pc [Drug Therapy, Prevention & Control] (4723)
. Seizures, Febrile/dt, pc [Drug Therapy, Prevention & Control] (566)
. (36209ITLID or acetaminophen®).tw;kf,rn. (20438)
. (anti-pyretic* or antipyretic*).tw,kf. (6330)
. (febrile and (control* or drug* or interven* or medic* or prevent® or prophyla* or treat® or therap*)).twkf. (19261)
. (fever* and (control* or drug* or interven* or medic* or prevent® or prophyla* or treat® or therap*)).tw,kf. (82160)
. paracetamol*.tw,kf. (9654)
. tylenol*.twkf. (177)
. 0r/21-30 [Intervention concept of prophylactic paracetamol] (124608)
. and/20,31 [Combined population and intervention concepts] (3123)
. randomized controlled trial. pt. (434822)
. controlled clinical trial.pt. (91892)
. randomized.ab. (375818)
. placebo.ab. (180951)
. drug therapy.fs. (1923428)
. randomly.ab. (266794)
trial.ab. (391050)
. groups.ab. (1657086)
. or/33-40 (3940072)
exp animals/ not humans.sh. (4337105)
41 not 42 (3399561)
and/32,43 [Filter applied: Cochrane Highly Sensitive search strategy for identifying randomized trials - hetp://

handbook.cochrane.org/] (1212)

45

. remove duplicates from 44 (1169)
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